Background/Aims: American Indian adults have some of the highest alcohol abstinence rates compared to the overall US population. Despite this, many American Indian people are more likely to concurrently use alcohol and illicit drugs and are less likely to participate and remain in outpatient treatment for alcohol and other drug use compared to the general US population. There is limited knowledge about effective interventions targeting alcohol and drug co-addiction among American Indian adults. Contingency management is a behavioral intervention designed to increase drug abstinence by offering monetary incentives in exchange for drug and alcohol negative urine samples. We aim to evaluate and describe a culturally tailored contingency management intervention to increase alcohol and other drug abstinence among American Indian adults residing in a Northern Plains reservation. Methods: This 2 3 2 factorial, randomized controlled trial currently includes 114 American Indian adults with alcohol and/or drug dependence who are seeking treatment. Participants were randomized into one of four groups that received (1) contingency management for alcohol, (2) contingency management for other drug, (3) contingency management for both substances, or (4) no contingency management for either substance. We present descriptive, baseline data to characterize the sample and describe the modified contingency management approach that is specific to the community wherein this trial was being conducted. Results: The sample is 49.1% male, with an average age of 35.8 years (standard deviation = 10.4 years). At baseline, 43.0% of the sample tested positive for ethyl glucuronide, 50.9% of participants self-reported methamphetamine as their most used drug, 36.8% self-reported cannabis, and 12.3% self-reported prescription opiates as their most used drug. Among randomized participants, 47.4% tested positive for cannabis, 28.1% tested positive for methamphetamine, 16.7% tested positive for amphetamines, and 2.1% tested positive for opiates. Conclusion: This is the first study to examine a culturally tailored contingency management intervention targeting coaddiction of two substances among American Indian adults. By establishing a tribal-university partnership to adapt, implement, and evaluate contingency management, we will increase the literature on evidence-based addiction treatments and research, while improving trust for addiction interventions among American Indian communities through 
Background
American Indian communities are diverse and distinct. For instance, tribal communities in the Southwest have lower lifetime prevalence of alcohol use disorders compared to tribal communities in the Northern Plains region (9.8% vs 16.6%). 1 In addition, American Indian adults have some of the highest alcohol abstinence prevalence compared to the overall US population. [2] [3] [4] [5] Despite this variation between tribal communities in prevalence of alcohol use disorders, overall American Indians have a higher prevalence of alcohol use disorders than other races. 1, 6 These disparities can be traced back to decades of historical trauma and a variety of historical and sociocultural factors stemming from colonization. 7, 8 Even with the variation in alcohol use among tribal communities, alcohol is the most frequently misused substance, with a use rate of 10.7% for American Indian adults compared with 7.6% for the general population. 9 As a likely consequence, 11.7% of all American Indian adult deaths are alcohol related, and the age-adjusted death rate for American Indian adults is approximately twice that of the US population. 10 In addition, an estimated 5% of American Indian adults, compared to 2.9% of the general US population, had a substance use disorder in the past year. 9, [11] [12] [13] Co-addiction of two or more substances is critically understudied; yet, it is common in virtually all substance use disorder treatment settings. 14 In 2015, 2.7 million people over the age of 12 met the criteria for both an alcohol use disorder and illicit drug disorder in the past year. 15 American Indian adults are more likely to concurrently use alcohol and an illicit drug compared to other ethnic groups in the United States 9, 16 but are less likely than the general US population to participate in and remain in outpatient or residential treatment for alcohol and other drug use. 17, 18 Nevertheless, there is limited knowledge about effective interventions targeting co-occurring alcohol and other drug use among all adults, and particularity among American Indian adults, despite the association between lack of accessible treatment and related health inequities. 1 To our knowledge, there are only two published randomized controlled trials of alcohol and drug use among American Indian and Alaska Native adults. [19] [20] [21] One study was a pharmacological trial of naltrexone for alcohol misuse, 20 while the other study integrated cultural activities into a driving while intoxicated program among first-time offenders. 21 Both randomized controlled trials found promising results within the treatment groups. The dearth of randomized controlled trials among American Indian/Alaska Native communities is likely due to many factors. Often cited is the cultural incongruence within tribal communities of providing services to some individuals, while withholding services to other individuals in need. Another factor is that randomized controlled trials do not always capture the potential mediating and moderating effects of local context and culture. 22, 23 However, it may still be feasible to implement randomized controlled trials with and among tribal communities if successful tribal-university partnerships are developed through a community engaged approach. Our group has partnered with several tribal communities to conduct two randomized controlled trials of contingency management (CM) in American Indian/ Alaska Native communities. One such partnership resulted in the Honoring Our Native Ongoing Recovery (HONOR) study, which targets alcohol use only and includes both rural and urban American Indian/Alaska Native communities in multiple sites across the Western United States and Alaska. The methods describing the HONOR study have been discussed in our previous work. 24 CM is a behavioral intervention designed to increase alcohol and drug abstinence by offering escalating monetary incentives in exchange for objective evidence of alcohol or drug abstinence (i.e. alcohol or drug negative urine samples). 25 CM is rooted in basic behavioral science, specifically in operant conditioning. Operant conditioning is a type of learning process where behavior is modified via consequences. Similarly, CM conceptualizes substance use as an operant behavior that is sustained at least partially by environmental factors, thus making it receptive to behavioral interventions. 26 Therefore, CM shapes behavior either by providing tangible reinforcements (e.g. monetary incentives, vouchers) in exchange for evidence of desired behavior (e.g. abstinence) or by withholding those reinforcements in cases of undesired behavior (e.g. drinking). 27 Presently in substance use disorder trials, reinforcements are generally dependent on objective evidence of the desired behavior (e.g. biochemically verified alcohol or drug abstinence, treatment attendance, medication adherence). In addition, CM is also a verifiably cost-effective treatment option for many substance use disorders, including for marijuana, cocaine, stimulants, opioids, and alcohol dependence. [28] [29] [30] [31] [32] CM treatment costs are further decreasing as novel technology-based CM interventions (e.g. computer or mobile-based CM interventions) are increasingly being delivered, reducing costs by allowing remote intervention delivery. 33, 34 In non-American Indian/Alaska Native populations, CM has been effective in promoting abstinence from benzodiazepines, 35 cocaine, 36 nicotine, 37 opiates, 38, 39 marijuana, 40, 41 alcohol, 42, 43 and methamphetamine, 44 with multiple meta-analyses supporting the efficacy of CM. [45] [46] [47] One primary meta-analysis of controlled studies of psychosocial treatments for addiction observed that CM interventions demonstrate larger reductions in drug use compared to other modalities. 46 CM interventions have been used in several large randomized controlled trials, as well as in clinical practices throughout the United States [48] [49] [50] and the United Kingdom. 51 In both our randomized controlled trials of CM in American Indian/Alaska Native communities, strong community and university partnerships have developed allowing us to implement these studies in partnership. We believe that the characteristics of the intervention, such as its confidential, non-judgmental, and positive strength-based focus, and its feasibility and potential for cultural tailoring were other reasons that communities were interested in seeing if CM might be an effective treatment for their communities.
The trial we describe here is a randomized controlled trial that will compare three different CM interventions to a control group that receives rewards not contingent on alcohol or drug abstinence. This study focuses on treating alcohol and drug co-addiction in one rural reservation community, Northern Plains reservation community.
This clinical trial design also addresses a common methodological barrier by using a CM paradigm based on a superior alcohol measure, ethyl glucuronide urine tests. [52] [53] [54] Breath tests cannot detect alcohol use between clinical assessments; hence, their use may lead to inconsistent delivery of interventions. 27, 55 However, ethyl glucuronide is a well-researched metabolite of alcohol 52, [56] [57] [58] [59] [60] [61] [62] that can be detected in urine for up to 3 days, [52] [53] [54] and it is available as a relatively low-cost immunoassay. This method is increasingly being used to test for alcohol use in forensic, employment screening, and treatment settings. 61 The ethyl glucuronide urine test can be conducted by using an on-site analyzer, allowing immediate test results and delivery of CM reinforcers. Many participants rely on the CM incentives to afford basic necessities, and therefore allowing for immediate, same-day prize draws is a significant benefit for participants.
Study aims
The primary objective of this clinical trial is to determine if CM is an effective intervention for treating alcohol and drug co-addiction in 114 American Indian adults diagnosed with alcohol dependence who also use other drugs. Our specific aims are to determine (1) if participants randomized to CM conditions use less alcohol and drugs than those in the non-contingent control group; (2) if the intervention is disproportionately effective for participants receiving CM for both alcohol and other drug abstinence, compared to participants in the single-substance CM groups or the noncontingent control group; and (3) group differences in secondary addiction-related outcomes (e.g. cravings, illicit drug use) and alcohol-and drug-associated health-impairing behaviors (e.g. HIV risk behavior, nicotine use). At the time of submission, we have completed recruitment and treatment, and follow-up assessments are ongoing. Therefore, in this article, we describe the design and methodology of this study and characterize the study sample at baseline.
Methods

Design
Data collection for this study includes two phases: (1) the study period (weeks 1-12, including a baseline assessment) and (2) the 3-month follow-up period (weeks . Participants are asked to abstain only from their most used drug if they are in the CM for Drug only or CM for Alcohol and Drug group. Participants' most used drug was identified at screening based on self-report. At baseline, we collected urine tests and self-reported current alcohol and drug use. We also assessed participant mental and general health status, success of the randomization, and other relevant factors associated with patient health. In addition to age and race, a Follow-Up Locator Form is completed at baseline and then at regular intervals thereafter to assist in follow-up efforts. This form was developed in our previous research to track participants with substance use disorders. Participants also complete brief self-report questionnaires on alcohol and drug use at each visit. Participants visit the treatment facility and provide urine samples every Monday, Wednesday, and Friday during the 12-week study period after they provide consent and complete the baseline interview. We include additional 30-min data collection visits to assess longitudinal measures at weeks 4, 8, and 12. During the follow-up period, participants are scheduled for three visits at 4-, 8-, and 12-week intervals (weeks 16, 24, and 36). Each follow-up visit takes approximately 30 min during which we collect urine samples, self-reported drug and alcohol data, and information on health and lifestyle behaviors. This study was approved by the Washington State University Institutional Review Board and Tribal Institutional Review Board with jurisdiction.
Setting
This study is being conducted on one American Indian reservation located in the Northern Plains region. This tribal reservation experiences patterns of alcohol consumption and drug misuse, not too unlike several other neighboring regions and cities. Treatment as usual includes an outpatient addiction treatment program, as well as services offered through probation. Community members also have access to other social services and cultural services and supports. We are not naming the community to protect community confidentiality.
The Northern Plains site has over 10,000 enrolled tribal members, with approximately half of the members residing on or near the reservation. The tribal health department has two clinics offering medical, dental, mental health, substance misuse, laboratory, pharmacy services, as well as a center offering treatment for alcohol and drug use disorders.
Participants
We recruited n = 114 individuals with co-occurring alcohol and drug misuse. Addiction treatment clinicians and staff gave potential participants a study brochure and a form asking if they would like to be contacted with further information. Research coordinators then contacted interested participants to explain the study in greater detail and screen for alcohol and drug use in the last 30 days. Patients deemed eligible were scheduled for an initial in-person study interview. At the interview, participants provided informed consent before baseline data collection and randomization.
Eligibility
Our eligibility criteria were as follows: (1) self-reported American Indian race; (2) seeking alcohol misuse or dependence and drug misuse or dependence treatment on a participating reservation; (3) age 18 to 65 years; (4) a Diagnostic and Statistical Manual, fourth edition diagnosis of current alcohol dependence; (5) current drug misuse, defined as using drugs without a prescription at least once in the past 30 days; (6) ability to read and speak English; and (7) ability to provide written informed consent. The variables of race, age, alcohol, and drug misuse were determined based on patient selfreport at the screening interview. Diagnoses of alcohol and drug misuse were made using the MiniInternational Neuropsychiatric Interview (MINI) 63 coupled with self-report. Our exclusion criteria included (1) significant risk of dangerous alcohol withdrawal or expression of concern by the participant, research project leader, and/or healthcare provider about dangerous withdrawal; (2) a Diagnostic and Statistical Manual, fourth edition diagnosis of drug dependence; (3) significant risk of dangerous drug withdrawal and/or self-reported or medically documented severe withdrawal from drugs in the 6 months before study entry; (4) any medical or psychiatric condition, such as organic brain disorder, dementia, or psychotic disorder, that the research project leader determines would compromise safe study participation; and (5) receiving drugs under the direction of a physician for pain management or another medical condition for which drug abstinence is contraindicated. Final determination of eligibility was made by the research project leader based on medical chart review, patient interviews, and clinician input.
Intervention adaptation
We conducted five provider interviews and one focus group from the tribal community to review the CM protocol. The focus group included a health researcher with experience working on alcohol and/or substance misuse in American Indian populations, an expert in CM interventions, adult patients receiving treatment for addiction, and other tribal community members. The group reviewed the overall CM approach, focusing especially on the reinforcement strategy. We devoted much of the meeting to discussing selection of reinforcement items, as well as the manner in which reinforcement is delivered to participants, to ensure that the process is compatible with cultural values related to gift-giving in each community. In addition, the group reviewed study procedures and data collection questionnaires, and recommended changes to increase cultural relevance and acceptability. We modified strategies and materials based on group recommendations. After modification, we sent updated descriptions and protocols to group members for final review and approval. Each focus group participant received US$20 for his or her time and effort.
Randomization
Based on well-established protocols for randomized trials of CM, 64, 65 participants were assigned to treatment groups following a 2 3 2 factorial design, using a stratified block randomization procedure, balanced on confounding factors that might affect outcomes. Characteristics at the baseline interview that were balanced include (1) sex, (2) site, (3) positive urine test for alcohol, (4) positive urine test for drugs, (5) positive urine test for both alcohol and drugs, and (6) negative urine test for both alcohol and drugs. After a participant provided informed consent and completed baseline data collection, the research coordinator notified a designated study investigator after the information necessary for randomization was entered in the online database, REDCap (Research Electronic Data Capture), 66 hosted by the university. This investigator then used the randomization table to randomly assign the participant to a treatment condition and notified the research coordinator.
Study intervention
CM. Participants randomized into the three CM groups receive escalating reinforcement for alcohol and/or drug abstinence. Testing occurs 3 times per week (Monday, Wednesday, and Friday) during in-person visits. Consistent with previous CM interventions, 48, 49 participants who do not provide a urine sample on the required days are considered as missing, and therefore are treated as a positive sample, unless they previously established an agreement with research staff. Urine tests for cannabis, methamphetamine, amphetamines, and cocaine are conducted via QuickScreen urine cup (Confirm Biosciences, San Diego, CA, USA), and results are available almost immediately. Urine tests for alcohol and opioids are conducted via a benchtop Indiko analyzer (ThermoFisher, Fremont, CA, USA). The magnitude of reinforcement increases across consecutive weeks for which all three of the participant's urine tests are negative for relevant compounds. Alcohol-only and drug-only CM groups receive reinforcement contingent on negative tests for alcohol or drugs, respectively. The alcohol-and-drug CM group receives reinforcement contingent on negative urine tests for both substances.
At every CM study visit, each participant with a negative result is invited to draw chips out of a bag containing 500 chips. Fifty percent of the chips say ''Good job!'' or a similar encouraging phrase (no prize), 41.8% of the chips result in a small prize (US$1 value), 8% result in a large prize (US$20 value), and 0.2% result in a jumbo prize (US$80 value). All chips are replaced after all draws, so that odds of drawing any given chip is the same each time. The algorithm for number of draws is as follows: three draws for the first week of negative urine tests, with one additional draw added for each consecutive week of negative testing. Positive or missing urine tests result in no prize draws for that study visit, with the number reset to three at the first subsequent study visit with a negative test. After three consecutive negative tests (approximately 1 week) following a reset, the participant is returned to the highest number of draws earned before the reset. The maximum possible number of draws at any given week is 14, for participants who test negative for all 12 weeks of the study period. This escalating schedule with a reset contingency has been found to decrease the probability of relapse once abstinence has been initiated. 44, 67, 68 Because up to 4 days may be needed for alcohol and drug metabolites to completely clear the system, participants are informed that up to two study appointments after substance use may be needed to assess regained abstinence by urine testing.
Non-contingent control. Compensation for participants in the non-contingent control group follows a wellestablished protocol used by other studies to isolate the effect of a CM intervention in large randomized trials. 64, 65 The algorithm for this process is continually updated to accommodate the ongoing inflow of additional information from subsequent urine tests and newly enrolled CM group participants over time. This results in a compensation scheme for non-contingent control group participants that is approximately equal to the average total number of prize draws across all three CM groups over the duration of the study period. This is a commonly employed method in CM research in order to isolate the true effect of CM and hold reinforcement density across the arms equivalent. [69] [70] [71] [72] [73] While it is true that this procedure does tend to increase abstinence from baseline among most participants, this provides a robust control condition to understand the true effects of CM. Compensation for non-contingent control group participants is dependent only on providing all three urine samples for a given week, regardless of whether the urine tests are negative for alcohol and/or drugs.
Types of reinforcers and maximum treatment earnings. Prizes are displayed in a locked storage cabinet in the on-site study office. Types of prizes were selected based on our recent studies, as well as feedback from our key informant group of American Indian leaders, clinicians, and adults receiving addiction treatment services. Typical prizes include (US$1 value) toiletries and art supplies; (US$20 value) gift cards, MP3 players, and clothing; and (US$80 value) DVD players and tablets. The maximum value of reinforcers available to participants who remained continuously abstinent was approximately US$688.
Primary outcomes
Urine samples are collected and analyzed for ethyl glucuronide and opioids by using non-quantitative ThermoFisher Indiko analyzer at each study visit. Previous CM studies targeting alcohol dependence have used alcohol breath tests that are limited to detecting use for only 12 h. 55, 74, 75 We determine recent alcohol use by an ethyl glucuronide threshold of 150 ng/mL. This threshold reflects alcohol consumption for up to 3 days, depending on the amount of alcohol consumed. 76 Participants are reminded verbally, by signs, and reminder cards that they should abstain from using alcohol-containing products. We determine recent drug use by detection of metabolites in urine using the QuickScreen urine cup with the following criteria: opioids (morphine .2000 ng/mL), amphetamine (d-amphetamine .1000 ng/mL), methamphetamine (d-methamphetamine .1000 ng/mL), cocaine (benzoylecgonine .300 ng/mL), and cannabis (tetrahydrocannabinol .50 ng/mL).
Secondary outcomes
Secondary outcomes comprise self-reported data on alcohol and drug use. The Alcohol Timeline FollowBack is used to measure the frequency and amount of daily drinking and drug use. At each study visit, participants report the number of standard drinks consumed since their last study visit (interval varying from 2 to 3 days during treatment periods to 1 month during baseline and follow-up). To improve the accuracy of self-report, this instrument is administered after urine samples are collected and prizes are administered. The Addiction Severity Index, Native American Version, 77 is used monthly to measure severity of selfreported addiction-related problems and quality of life. This measure assesses demographics and alcohol and drug use severity, as well as the impact of alcohol and drug use on psychiatric, legal, medical, and family domains. We assess cravings with 10-cm visual analog scales anchored at 0 (no craving) and 100 (most intense craving possible) for alcohol and drugs. We also collect secondary outcome data on other health behaviors that frequently correlate with alcohol and drug use. The Cigarette Timeline FollowBack is used to assess daily number of cigarettes smoked. 78 HIV risk behavior is assessed using the brief HIV Risk Behavior Scale 79, 80 to characterize changes in HIV risk behavior secondary to CM-associated reductions in substance misuse. We measure health-related quality of life with the ShortForm Health Survey, a well-established measure 81 that has been used to asses health-related quality of life in American Indian populations, 82 as well as with the American Indian Enculturation Scale.
Analytic plan
Descriptive statistics. We calculated percentages for categorical variables and means with standard deviations (SDs) for continuous variables separately by study group. We assessed success of the randomization process by comparing the baseline distribution of variables across the four study groups, using one-way analysis of variance (ANOVA) for continuous factors and chisquare tests for categorical factors. For each primary and secondary biochemical outcome, we created binary indicators of abstinence at each urine test. We also calculated the number of days for each participant from baseline to their first negative test, and the duration in days of the longest period of abstinence. We followed similar procedures to create summary descriptive variables for self-reported secondary outcomes.
Primary analyses. We will perform an intention-to-treat analysis for outcomes comparing treatment groups. Primary outcomes will be biochemically verified alcohol and/or drug abstinence measured longitudinally for a total of 24 weeks. Our analytic approach is based on previous randomized trials of CM as a treatment for illicit drug dependence. 44, 48, 49 Using a 2 3 2 factorial design, we will evaluate the independent main effects of CM for alcohol and CM for drug abstinence, and their interaction, to support our a priori hypothesis that CM for both conditions will be more effective than CM for just one or the other. We will also perform survival analysis of time-to-event data to examine group differences in duration of abstinence and time to relapse. We will use longitudinal modeling techniques that allow for missing data, as long as values are assumed to be ''missing at random,'' and that allow for estimation of timevarying and time-invariant covariates. If any outcome measures fail to satisfy the assumptions of parametric tests, data may be transformed (e.g. square root or arcsine transformations for percent days abstinent) to adjust for differences in variability or for skewness, or nonparametric tests, such as the Kruskal-Wallis test, may be used. All inferential results will be presented as point estimates with 95% confidence intervals, and we will use an alpha error rate of 0.05 as the threshold for statistical significance.
Missing data. To minimize missing data, we thoroughly collect data when participants are available. Missing data that occur despite our efforts are handled consistent with previous large-scale investigations of CM for illicit drug use. 44, 48, 49 In addition, we note that use of random effects modeling techniques within the general latent variable modeling framework allows for missing data and estimates parameters from existing data in a manner that adjusts the estimation process to account for bias resulting from missing data.
Power. The choice of sample size is based on statistical power calculations for the primary aim of reducing alcohol and drug use. Previous studies have demonstrated medium to large effect sizes (0.40 SD units or higher) for CM procedures in reducing substance use compared to standard therapy. 36, 83 Based on results of our recently completed CM trial for drug dependence, we anticipate at least a medium effect size of 0.30 for the secondary analyses in this study. Assuming a within-participant correlation of r = 0.4 and a twotailed test with alpha set at 0.05, we expect at least 85% power to detect an effect size of 0.25 with n = 120, our planned sample size. This is a conservative estimate, because we will be using longitudinal analysis techniques that will make use of as many as 40 urine tests (1 at baseline, 3 urine tests per week for 12 weeks, and 3 follow-up tests) on each individual, significantly increasing our ability to detect smaller effects.
Results
Baseline characteristics
In total, 142 potential participants were screened. Of these individuals, 114 met study criteria and were randomized (see Figure 1) . The sample was 49.1% male, with an average age of 35.8 years (SD = 10.4 years), and 53.5% of the sample had a high school degree or higher. At baseline, 50.9% of all participants selfreported methamphetamine as their most used drug, 36.8% self-reported cannabis as their most used drug, and 12.3% self-reported prescription opiates as their most used drug. Among randomized participants, 47.4% tested positive for cannabis, 43.0% tested positive for alcohol, 28.1% tested positive for methamphetamines, 16.7% tested positive for amphetamines, and, finally, 2.1% tested positive for opiates. Baseline, alcohol and drug, and clinical characteristics by group are presented in Tables 1 and 2 .
Discussion
The proposed research is innovative and has the potential to improve public health. To our knowledge, this is the first CM randomized controlled trial intervention targeting alcohol and drug co-addiction in American Indian adults. CM has proven efficacious for all populations in which it has been used; yet, no previous study of CM has focused specifically on treating alcohol and drug use among American Indian adults. Should this trial prove successful, and given the great cost inflicted by alcohol addiction and drug misuse among American Indian communities, a simple culturally adapted program of CM focused on substance misuse may be an effective strategy for tribal communities. A CM program can easily be added to most treatment systems for substance misuse disorders with moderate effort and expense relative to other treatment strategies, many of which require extensive training and financial resources. By establishing a tribal-university partnership to adapt, implement, and evaluate this trial, we can increase our knowledge of evidence-based addiction treatments and research, while improving trust for addiction interventions among American Indian communities through ongoing collaboration.
Lessons learned
We experienced substantial challenges with recruitment and implementation of this trial, which required us to significantly modify recruitment and research design (see Table 3 for summary). For example, this trial was originally designed to focus on co-use of alcohol and prescription opioids in two American Indian communities, due to challenges both these communities were facing with prescription drug abuse nearly 5 years ago. After grant funding was obtained, one of the participating communities decided not to participate and a Participants currently in the treatment phase at the time of analyses were not included.
subsequent site was unable to recruit sufficient numbers of participants (\10 participants in 1 year), in part because of leadership changes and other site issues out of our control that negatively impacted the community and made recruitment challenging. Moreover, there was a significant amount of lag time (approximately 2.25 years) between when the grant for this research was submitted and when it was officially awarded so that we could begin re-contacting sites in order to assess their level of interest. The trial was carried out in only one community. Despite this change, we successfully recruited from this one community, meeting our initial recruitment goals for the study. Importantly, the primary drugs of abuse in this community are methamphetamine and cannabis. Therefore, we modified the study procedures to allow for the inclusion of alcohol and any other drug (amphetamines, cannabis, cocaine, methamphetamines, opiates), and we lowered the required number of drinking days from at least five times within the past month to at least one occasion of four or more drinks to capture heavy drinking. Another challenge we faced was recruitment. Initial efforts relying primarily on clinician referrals were ineffective. We worked with study interventionists to develop new methods for recruitment. These included radio, newspaper, and Facebook advertisements, as well as regular attendance at community events, and word-of-mouth recruitment. It is our experience that word-of-mouth recruitment (i.e. referrals from current participants) was the most effective strategy for recruitment. Without our knowledgeable and trusted community interventionists, we would not have been able to successfully recruit participants. We also made modifications to the protocol to address attrition, including using multiple offices located across the community to conduct study interviews as well as obtaining institutional review board approval for study staff to provide transportation.
In conclusion, this randomized controlled trial of CM for alcohol and other drugs demonstrates that randomized controlled trials of adapted behavioral interventions can be conducted in partnership with American Indian communities. However, this work presents unique challenges, such as needing to obtain approval from multiple entities, challenges finding qualified study staff who are also trusted community members, distrust of research, and lack of transportation. The success of this study in terms of recruitment Table 3 . Summary of study barriers and lessons learned.
Barriers
Changes to the trial Lessons learned Substances of focus Trial was originally designed to focus on co-use of alcohol and prescription opioids but the primary drugs of abuse in the participating community were methamphetamine and cannabis. We modified the study procedures to allow for the inclusion of alcohol and any other drug, and we lowered the required number of drinking days to capture heavy drinking.
Important to be flexible to the current needs of participating communities.
Recruitment
Initial efforts relying primarily on clinician referrals were ineffective. We worked with study interventionists to develop new methods for recruitment, including radio, newspaper, and Facebook advertisements, as well as regular attendance at community events, and word-ofmouth recruitment. We also modified the protocol to address attrition, including using multiple offices located across the community to conduct study interviews as well as obtaining IRB approval for study staff to provide transportation.
Word-of-mouth recruitment (i.e. referrals from current participants) was the most effective strategy in this trial. In addition, knowledgeable and trusted community interventionists are crucial to successfully recruit participants. Study recruitment significantly improved when the universitybased study team agreed to significant modifications to recruitment population based on feedback received from the community-based researchers.
Site dropout Committed additional resources as soon as possible to site where recruitment is more successful, and continued to develop novel recruitment methods based on community feedback, trial and error, and so on.
Develop several alternative sites for data collection, especially when the collaboration with a site is new for a given project, and with a difficult-to-recruit population, such as those suffering from co-addiction in rural locations. Obtaining approval from multiple entities Submitted study protocol to review several times to multiple university and tribal entities.
Plan and allow ample time for study review by multiple entities.
Lack of transportation
Obtained IRB approval for study staff to provide transportation.
Providing transportation to remote participants improved recruitment and attrition.
IRB: institutional review board.
is a direct result of the strong reciprocal partnership that developed between our university and communitybased university research teams. Study recruitment significantly improved when the university-based study team agreed to significant modifications to recruitment population based on feedback received from the community-based researchers.
